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(54) MULT1LAYERED CIRCUIT BOARD AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To sufficiently secure the electrical 
conductivity of via holes and to match the thermal expansion and 
thermal shrinkage of the via holes to those of unit substrates, and 
then, to prevent the occurrence of cracks. 

SOLUTION: A multilayered circuit board is manufactured by piling 

up unit substrates 12 each of which is composed of a , . y^ fo 
thermosetting resin layer 14 which is made of a substrate material V Y\ f f f * 
and carries a metallic layer formed on one surface, a thermosetting . . t y /yy/^Yy^/k^ '/y&/'2t**> \i 
resin layer 16 formed on the other surface, a via 20 formed by y ^^£&^&^p^^ ^S&&r^} $ 

filiinp a wm h^U 1ft K<-»kaH thr^iifffi tkiA lavAf 14 with A nonHuntiVA % H l *^£^ 

thermosetting resin containing a conductive material, and a wiring T ? A vy //Y/Z-cY/ j^^^^v < A 
pattern 22 for connecting the metallic layer to the via 20 upon 'i) \* 
another and sticking the unit substrates 12 to each other by using # - ^ 
the resin layers 1 6. 
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m*m i ] mmtmtmy -* jua©#®k:£J!b# 

flnE*OTSgaf8SB<c£ «3 3ft -Ci,> S 

J&£3ft. <fe©Jtffifc&WSg14«fliB#^J83ftfc»« 

t£SS&nJ^148M§a9ESt § tiT * trr #»J£ 3 ft S <fc & 

* - > tcji?* s <t #®b $ ft. 

fria^Bj^tt«iiHcc j: o s#ttSfi#Sf 3 ft x <,> * 

mmm3 ] mmitmtmy ■< ^a©k-®k::&jib# 

«mc^e»ft?cfr*-;urtK:» mmttmx'oom'm 

!SlillISHtt«MB«9H»Sft"Cii64 tfTrt^fiSSft-COS 

ftfcm&ats© i tioummtt > 
mmimmmy < M&coKwic&mm&Bi&ztitcmffi. 

3 ftrt, BalB^*-^©^®K:- 
§iS#&Hi-r£<fc5(c 1 ITiB^B* s i^£©I2SU<*--> 
K#|fc3ft7fcBtMS*£*«. WBll?*-^*^ 
WTSB3ft. 

IWaHiumttWJMK: J: ») &ig{iS«* i ««3ft-C(,> S 
C <!: ^mir •S^BIISSSK. 

[g«*]«4 ] ^*-JbK*WftlW8©>'«>7*jW&fli 
3ft-Cl>-SIS^3 iB*£©£B@B8S«. 

[fH30! 5 ] fl£R{ktttfMB7 < A©M-li«:^)SJl3&5 
0)i£3ft. flfe©tf-®K?&iU^tt8ifliB#*fr$3ftfc»« 

-^rt«C. gTffi©B3K^fi!53ftfcii>-3*£BB<b. * 
m*mA Q ©*^14!»^tt^BiB i jMK&ffiB 3 ftT 

trT^fiSSftri,^ 
MiB?&JsHfctfe«JJi7 .* rt'AOrfeJlJiaiiWiBeT t^KT 
S0Tl?©Eig^ £ - > ccj&£3 ftfcm&S®*i«^ct5cS 
B3ft> 

ttKttTOBttWffiB tc <t ») 3 ft r C> 5 



2) #P3¥9- 1 1 6 27 3 
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[fSsjai 6 ] fmitmWi? -f ;UA©K-ffiK:£lSB# 
l>fi£3ft> «j<D^®Kj»pIffif4«JHB^fiE3ftfc»« 
ttfsKcKtf 6ftfc. mffB^JlB* 5 ^EK:StHf S tf T * 

mttf4A o (Dm^mrnm&mfum t mmm s ft r 

fiXSfT*5^JjS5ftr^-Si^«:. 1i5sB$«IS{ttt<fJ)ig7 

ft/c#(4tt«© i mLMsmfot . 

gp#&a-r s £ ^ (c. mria^MB*^^©ie^^- > 
wtrawsft. 

c t ztswt. i -r ^busss®. 

[W#3S7] ^*-rt^g|S^J?I©^>7WJ$ 
3 ht I > £ If #Jf 6 f Bt£©£BH!S8S«. 
20 [IS*3B8] &-?£#BB#. mi£tt&A t )<Dm&& 

Msiw&mtm <fc o t w,>8»«3B 5 ~ 7 ©t,=.-rft*-« 

IBtS©^Bll!SS«„ 

5 F7 ^ JUA*m^6ft-2><!:fttC. i^oJ^tt1SS§ 

swrssfeoMtt^ 5 fujjh^-* h $ft 

it*^ 1 ~ 8 ©>»rft*»— «IB«©^BHISSS. 
[M&B l 0 ] M«e{bttWffi7 4 ;VA©>tliK:#SB 
30 *5JfJfiS3ft. ffe©^ffi«:^Bl^tt«}fliB*s^^Sft/cS 

ffiy a ;l-A©^JlB*wnBfcrTK:^-r'5>SB^^-> 

a^te©mrlB#ffiSS*SBL/-Cflnl^jnBE?r]5S 
U |IIE»^fl^llB«:J:->-C«BlMI«*»«r* 

40 [is*^ii] mzit&mm? ■< Ar&oKwic&mm 

tmiSLS ft. fl!s©>t®«:^^14ia(IiB3&i^RS3 ft/cS 

*:-;H^(c. 0f^©JS3©26o^^BIB?r^L/fcf*, 
BtilBJi) -o * *BB±K A «5 ©»Bttl!lBiatt» 

h©««*5R»t*JlPJIM!HI**b"CKT*JIS«uyt 
«. 
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1 2 ] ^{fc14«8|7 ^ ;UA <!: L-C> flMRft 

i o xizmm 1 1 iats©0BHKS«©Sit*fe 

[000 1 ] 
[0 002] 

v a ;UA©«ifcft#ffl)13ftfc£JliasgS«K:fc(,>-t. 
—ff ^ P y )V*$-emffltm®ffiy a jv&tcfcf&LtcVT 

;H^{C, ii^-XK bX.l*& • fig • SS^©:& 

JMfltf* * * * MBit. ^ * -/ - BWf©»ltKiB A 

[0003] 

P&o#£©2f3«>-3S# ! &S<fcft- 3 T. 3XhiK£& 
fc. MCclifc?* o £ ZM? cili, *^*^«©(tffltt 

[0004] ^cr, #fiHji©fSffi«. tro^st** 5 
3 ft. R~owmt® tvrt ©rat? umbo** 

W^v^^U ?©#6£©te-?-ft#&<(s 
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[0005] 

[§*®£j$?fc-r £/<:&©#«] #&hj«3?«. nraui 

«, !»®{bt£Sfl§7 -f ^©tf-ffiK^JSJia^l&Sft. 

ib^jijs *sme tr r t wttr h m momm^ * - > 
is s nfcmtt*«*5«»fe«a 3 tineas *mmm 
mic i i3-&ws«*«s«3ft-c(,^ c ±*mk£?z 

[0006] tttc *^«. mmt&mws? a ^a© 

WfflK^«Ji*t»tfE 3 ft. fllWDtf BKflffifflttllMWi** 
jgfiS3ftfc»««f4«:i9:W6ftfctr*-Ji'rtK:, sgm 

ftfcmfe*«© 1 tScX«^»fei . MKfbttWIB7 a J\> 

AVMffiic&mmmm 3 ftfcsstt?4ccg; v h ntc e 

»3ft-CASser^RS;3ft6<i:^«c. Mia^)l)l©# 
* *imrl2 t*T tS^TSBtfBOBB/"* >«:^fi£3 ft 

?c#(4a«<!:*5aji3ft. ina«iwaitt*)!ie«:J:os 

m{4K«* 5 Slf Sft-C^&Cct^iRFmi-ra^BlHlSS* 
[0007 ] HK. ^HWb14^fl|7 -r ;ua© 

MBK^iRjiJWigsE 3 ft. m<DKmictmB.m!ffim& 
j^fiS3ftfca«*t»icgg:»6ftfctT*-^rt{c, 

zmm<Dmm>-< z - >«cjbj£s ft/t*(4s«© 1 

3ftfcSK«if4Cc. BuiB^gE{btt«Bi7 ^ JbA^mffl-r 
SS^-^ft^JSSftT^ HiffB®?!f>-^ 
©fiffiJc— SB*JSffl-T'5J:^(c. ffine^lJl^S©^ 
^^-^K^fiXSftfc^tiSSi* 5 ^ MfHJg^*-.* 
4^«:^wca)i3ft. fna^^14WIB«:J;0S 
mffiSS*5^ $ ftt^S C <!: it" 5 ^HIhISS» 

[0008] *>^-5*^{c^*^)i@8S«1gfC*j(,> 
T, tT©S»ffitafiS*-5ISfl«l«:eT ^SSKS 

3ft. ft©fflWlll(Ii^l^8nfcl«fS 
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nx k> <Dmw&M5jmmus§m t tmmrn s ft-oss 

[0 009] *t>tt. MHbSMMI? •< AAOfrlBK^ 

«MB7 .* ;l/A©^|RJl*J|(ffB^T &Stt-*-£i?rS©Blt 
* - > K JBR 3 n/c*&S«© 1 4 , & 

#« wr s J: 5 tc . m z&mm mrmamm* * - > «e 

&J& 3 titcm&.mW. t *s. B^fB*^* - ***WK|(S| w 
r fiSJB 3 ft . ffria&pJ2ffl:8«liB k ck 0 £#ft2£«#& 

tt^A 1 ? ©ifflt1&Ni?JflBttttNiBa J: 9 *>J¥ < JBbS-T* c 
[0010] c©«tt. *»fll!tcffiS3frJlllIHMK£M 

©^mttM-5JMtt«)!i^-^ h£2t»0:Mg, fflRtt* 

«*^-r-5>ct*^®ir4fc©-c*s. mm 

fk14«Bt7 * ;UA©#ffi#^BrB/offe©ffii*s&T»J 
^tt^Bi@-C* 5S«tm«:jgfiS Ufa, i!uiB£J!J!©* 

ia^s»©s®ffliJ«:*o «&a l &«. ane a 

x**u acur; tne«aMfcttiiui7 * *Ao«Mt 
buib ur &cg^-r sbm" * - > ^^ts o r t 
ufc«. am©B!iiamas«*s@^-cj]nis«]nff?:SS 
0 . MEM nJMffiUflf B(t «fc -> -c**f4»«*»IW 4 
t£&#ti£T&^BIli8S«t©S^:^«:J:ft«. t 
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* h *&m-§rz> c tarn t. ot». 
[0 0 1 1 ] #fS93©BIHffiS«K:<fcft«. kt#8»* 
ffifenMttS*B§*>6fiS4©t?. $SSii^©*n^*!!a^«c*5 

^ ;i/A©)tffiK::&IRB#9&iS3ft> ffe©^-ffi{cMnfMtt 

■T5^EflSJB±K:a)JS8t>o#^{cJ:r>r*-?#^KB*^ 
20 -cfcrT4JgfiW4c4«:j;-?t:. er©mfi,«tn:fii ; &'or 

^BHB8tt«©fSi£:£ffiK:<fcftt*. Wai/fc^W©* 
/■c * - > 3 n/cffl^[tSc©SS«^?:aB L T ftM!( 

nraE^sn.s?c&. trre#©ffiS€rM«:?is«e[4-r 

40 »4"J-*CiJ8«-C»<5. 
[0012] 

i»hj^-5.„ rib. &mms8BR\ o©-«*m-rKffi 

0-CS>»3. «^t5t©#(42Sl 2. 12- • ft 
©HWMfctt«lB7 ^ JUA 1 4 ©K-ffifc 5 ~ 2 0 u m<om 

©>tffi«c i o ~ 2 o u morns (ofmm^mmm 1 6 *s 

Jg(S3ftfcS«t«4*>6^fiJiSftfc*>©-C*5. o$ 
so 0. #ffi»«i 2«, SStmtc^RSSft^tfT*-;!- 



7 

i sec. & x -vir*. am<»&m%frfrt>f& 

10CCfcl>T. ITI©#Mfil2a«, ^{btt^ 
BI? ^^l/A l 4©W®Cc£Jl)lrt50j£S*-ifcS«fcf*4Cc 

(Dmm&njm&mm&iziM $ n/ct? 2 0 <t. isfb 

tt«ffl|7 ^ ;U A 1 4 ©WffiCc^jS 3 ti/c^gH?: x ? ^ 10 
>^XCcj:?i^L-fcBifS©lS^^->2 2 £#>6 
J^fiSSn-S. 2 atCfelvCfe. EMU**-:' 

itTT2 0 tSffiglStl-CI,^. 
[0 0 1 3 ] CtD^lfC. HJl©mfiS«l 2, 12, 1 

CCj^-C. HPJ^tt8JHIB 1 6(c«fc^g^snr— fWb 

ztix&mmmm&i o&mf&ztix^z. ftftz&m 

iHlgS*^ 1 0 ©#{£»& 1 2 a ©TfflflflfcJ&SbfcBI* 
$ - > 2 2 CC tt. }l>m<D'i> V - F f 

> (H^-er) *BERL<T^g|5&^^<t-rSC<!:#-C 20 

Sfc, fcJJBRtfSTBOSgtffiCCJfcjjRSnfcffi 
Hl^-^CUi. VJ^-uyx h^6fiS4afi«SI 
■ (H««f) >©BWW*I6± 
T5C U>. #Cc. 0 1 Cc^-T^JIIhI88S« 1 

[oouiii cc^-r^jnnsgss i o trr 2 

«JSi*DW»«ffl»ccfct»'C» fB«i&<bg:8ffli©*n<. M 
*4fiS«<0iW#6«:«fc-5-C #*##fe£-rs c <t < . 

ffiffiffiaitffc^SCt fettle. C©fctf>. 01©£-B0 
S§S«10«, »^{i«14**rSCi*s-C$^> 0 CC 
■c, «M<bttttflB7 -f ;ua 1 4 . ?&nJ8l14SJlliB 1 6 . 

mf \z 7 * -;n 8 ©^mtt^ oI^tt^HlCDS * CC # 40 

ffi&-?v9->#L. mg&icttLxmm-csz. c©fc 

». £BlHlBgS«l O©J»0!5. 8tftt§CCj@Hl,-ce7 

m 1 (c^-r^giHi8ga« 1 0 a. -xizm&oztmt** 

2,12 im(4*g 1 2 a ifcSIl K-ffiCC&pJ 50 
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w&mm 1 6 1 2 ©#£«£fctsc 

«B-f£J:5Cci,-r£><S:l,>. C©*&£. &T@©#fttf 
>*^-r^>fcfe«:« > mBf&CcjyittUciS?P?©£fi 

B£^£->->^c<-c (S8> 0 1 cc7f?-t^Bi§ 

[0 0 1 5 ] H2». ^BHSSSSl 0©f6©m^ 
§2«:fet,>t 1 0 1 CCTn-TgPWtPl— ©g|5W«lal— 

w^i^ursiiB^^isr*. 0 2 cc^-r^Biassaffi 

1 0 {Cfct^-c. 0 1 CCijVr^ffl@IB*« 1 0 £g&-5>,£ 
«. ^fiSSl 2. 1 2(Cg;Wfc^T*-;H 8*, m 

wimmm? -/ 1 ARvmsmmmm 1 6©^* 

SiiU. Bgttcmmt&tm? * l 4©>tffi«:^fiS 

uit&mmifimnir&vT*-fi> 1 8 i-r-s.^. 
m<t\mm-7 a hi*. 1 4©M®jc^ji)i*^)Si//cS« 
tm&t>jtmztizm@M&i 2 aKK»4K7*-* 
1 8 Tmm<D&mmt®mimmmy -f^u© 
^11^, ±Mfflij©^iiJi*5ig®cc^m-rs^T* 

-ju 1 8 itJ^^S. try*-;u 1 8©#<? 
cc. ^m«*4A0©J»^i14^mtt«fl§«r^*b-r^5 
er 2 0 cc <fcti«. 2 2 i©mMW^* 

.komiifccT?^, Mccfe±e©i2^^->±«:ija»^ 

^->2 2 Cc«fc^-cS*in-5fcest> > ern±©ie^-5^ 
- >±cc 7 y t-^ 7 ^ > 5* ^ > i'^cc J: <3 

^^^©'ti-scifepitei^^ (s^ti-r> . ft. 

02©^JiHlSgS«i occfcc^f'b. «T«©iffi»-' ,{ -* 

->2 2cc izA,tc#-)\sm<Dft$mm& : ?- (m^ 
[ 0 0 1 6 1 s 3 c*> &m®m%fo 1 0 ©ffe©^4 nee 

mt. S3CC4JU-C. HlSD t S2CC^-rgPMiPI— © 
gWccc*la!-W#*f=tL.rsil§*«BS-r*. S3Ccm^ 
$jmis&*Li otHi sva 2 cc^-r^jiiis8*« 1 

0 £©*!£.'£». ST/l©*fitSSl 2aCCtet^T > T 
MW©:£MH*S!W&tr>C syftrT^-^ccci^m 
tt^ojmtt^fli^*^-^ C <!: % < 18ai 
L/tl,^.^-C$>-5,. *i*>SS3CC^-r«<Si-C^)gliISSS 
Si 0tbXtim.tC®.-?Z>ttifiXZZ>1fi, ffiT-*-* 
18aCC. «^c*r-;l^©^>7'2 4ZBj$.l,X&m 

ns§s«i o<bL.r^acc«-r^,cife-c#s. ft. « 
^■*-;n saortSBcc. tems&bis&nvxm-p 
•f?m<D&mm*j&mLx$s< cticj:-?x, &A,tc# 

-^^BS-r-SBRCC. {^/ci©?intt'&|fi]±3#SC 

[OOlTlHl-HSCC^-r^BHK^lOCi. s 
4Si^5CC^-rMi*^ffi-Ctajg-r-SC<i:*!!r*-5„ 0 

4cc^-r^^cc*ji,^-c. ^ffl-r^ss^i ib. 
04 (a) ccmrecc. nmtmmy 4<dk 
mimmwfrtiti:z£mm 1 3-cE.oflk©K-®*5^prM 
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1 <Dmm®mic. p y ;^«c^ o e r*-^ 1 8 *Bt^ 

£fcJfcfi£Lfcf£ C04 (b) } . K7*-A1 8WCX* 
C04 (c) ) . CiDttfSjffliCfcot, 

fCN-M-S^y ^;l/T-fe hT5 F (Mjftl 6 6'C) 

tt. 1 5 O'C-ClBfHflnS&U IK18 0-CT0. 5B# 

mmmhxfm2&?>. cc-c, ^r*-.>n 8sc?c« 

trr*-;u l 8 K^L^9msmA0OfKi?iaB1£WIB 
•^-^ h l:MM(/ tijbt S C i KJ: ->t, «ltt. 20 

&a o ©«&*{ttt«j« -i s K«re^ - x h ««MRf bs # 
[ooi8] ^fc« 14 (d) tcmrmc. &mm 1 3 

±KJB86ttW5?*bHl 7*JBJ5RUfc«, 04 (e) K 
COU^X h;S*->l 7 a^*(i:4i)gl 3%X 

» ^>^jjnxu-cer 2 0 tcs^wccgigs-rsBifSoE 30 

^•$->2 2iJ:Mt/, 04 (f) «:^-r*ffl;S«l 
2£J£)&-f-5. ^©f£, H5«:ijVir«(e. 

2 0-300 "C-C 10-30 Kq/arf it5C L- 

c©jra^jjnroc«fc- 3 r > & ojgittttttiJB 1 6 astttb 

1-C«ttt4it -S «fc 5 tc & *) . »£&**©#{£«« 1 2 

aw*3 ft. 0 1 cc7St-^@@s§s« 1 0 &M&r s c. 

[0019] -eonR. tfT 2 0 &#&im%m®n%ii>z> 40 
&4©"c«c4bLrsattt*au. toil tms <t©jt 

>2 2tmtficmmL. R~o-mtz*iz>. <bc5-e> 
stb ©#&«« 1 2 a «. mmm<Dtmm\mmm 1 
6»itaKcc>fc*>. «s«{bi4ffiHiiii 4©m®k^ii)i 

I(Ct7 2 0tcS^-r-51H^*->2 2, 2 2£^J£ 

&mm 1 2 a tm&Mffi. 1 2 £ h 5 tc^-r^tc. a 50 
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mbmmms.t rutins ft. S4&t®5 {c*st>r, 

^LTI3«Ui*->2 2£ffiJ)j£L.Tt,>S#> &RB1 3 
Kx?^>^fflX£i6l,-Cl5g|.'"i£-->2 2£Jfcl$l/fc 
K7*-;H 8€r^b-rfcTT2 0£Jfc»&l/-C&J: 

[0020] H2S0 E I 3 K^T^JgllSSS^ 1 0&. 
01 tCm-T^Jl!lK»« 1 0©^®<b^p)«lfCL/-Ci!{^ 
-T&fcti. ^Jg{btt«fli7 ^ ;WA 1 4©JtMfc 

mitfeffiffi? * A<A 1 4©>tM*i^MJl-CB.offe©>tM 

ii 6©i*^i/- !fflnx^£Jtu £J!Jf£Wii;*-e 
^t^«fc^tcur^-c#So -e©m©^stt^A0©^ 

-e$>Z. c©«^fe. t74MUfc«, ^HJlfCi^ 
5 1 >^flnx*i6L-ci5^f^-> i Sr^L.rfc«i:< > # 
HJlccx y ^»nx^:Jibri3^^->^)SL/fc 

•&«-^«:«. Xt,5 L >-9'-CtrTsf:-Jl'^g|5»©#Mli 
t»JBl/-CBft*Ltefft» «lWffcia»]«7 JbA 1 4*i 

[ 0 0 2 1 ] 0 1 ~0 3 (c^-T^IIIhISSSS 1 0 SC. ¥ 
^fM£-¥-£*§irf SJbS©m^S« 1 2 ±(cj?t 

^tSiUT^iswc. c©iyr«c^^-^?rJStg 

>. S±B©#&a«l 2 ©IB^^^-^i^-Y 

>^i^KJ:0i*±-r-S o 02SD f 03«:^-r 
^B03§S«1 0©«^(C», l^T2 OOElLfcKiBK^'. 
^->2 2^fiS3n-Cte0> K7*-*18rttt8 

72 0©il±©l3®^^->2 2(Cfc^#lR-?^|g 

a««R^ *a«B«''« * - > 2 2 ±(c*gig-r ^ct^-c 
%z> (mm&r) = ik, mucm-r&mmmmfci 0 

©JS^, WB«SI)BSHF-», STB©#ffiS«l 2 a©12 
8A$->2 2 {C U - Kf^ttWcsK-^fdA^y 

■T) . S2K:^-r^)gIilifgSSl 0©«^, »^ 

/gsK-^O^O^"*^*-^ 1 8 atC^L-r^gB 

[00221 11-05 fC^-r^®Pg§»ffifC*5^-C, 
tT»^^M*4A«3 ©^oJiitt^JJiK: JziXfcmztiX 
t,>S*5. ^ ^-AOW^pJ^ttWfltc^affifnfilt* 
mi 0-'QcmigS-C*^©K:^U. m*.tt~>ir)UD 
&£i.immmi O-'QcmiS^S. C ©fc». « 

mw*4A 0 ©Jd^iattiiHB* tr©^»SiniB* 



(7) 



|¥9 - 1 1 6 2 7 3 



n 



12 



06tC*f;-r^lillS§g1£l 0*sjf®-C&S. 06iCteO 

fibxmm^^-r^. 0 6{csvr^jf[is§a«i o© 
wtteww? < )\>j» 1 4KB. -e©j*-®KS@a>e>f££i2 

Stiffs. M«c> mtfcgflu 2 kb. trr3o*s0jss 

3tl?l>S. CCDK7 3 0 B. iRHlMbt«ttBB7 -f 1 10 
4{cjf$i&;*ftfc, ttnJ&ttWflMn BflBKHPl/M-sB 
^•^->2 20»ffi*SJSffitCSaf *1£TjJ*wH 8 
P*3{C. &o#{C<fc-5t:ffiB^^->2 2©SEffl"J«:»f^ 
J? 3 3 ftfc- 5. -5 #> -r> * £JiiJI 3 2 ± 

K. A, ig. m. -vf*. iS^ci'CD^S&^AOcD^ 

ojsEttsKu -r s msifrbmzmmm-sjm&mmm 3 
b. ie.^N-^->2 2 immwicSi^snr^s,, ft. 

a&o#£R)13 2B. A3, 18. Sg. ^Wr»BRSnr»,> 
rfe<J:i,>. 20 
[0023] cct, trr 3 o^^-rsAot^n 
32*, mws&sjtt&mjm 3 4 j: 0 4>ji< B^srr * 

K73 0 ©mmigtfiffifcWRffJKfgTT S c t&-cz 
•5. t7 3 0*«t£«>£«>-3S#JSJ13 2©flte#ifA- 
■$hiPh-Clbi>. (ML. i£lItt&nJffl4ti«liJS3 4©» 
3*5 nimtLhtT-&Ci*WSL.t^ I35/im«± 
©«Sfefe80iJMffl8HB3 4B. ^nj^tt®lig)f 1 6 <t 

EWtcs#«is*s*-s*>6-c*a. c©i&> er3 

0Rt>13!S^£--> 2 2*sjfcJ&3ftfc3f ©i|iGrS*g 1 30 

2. 12. i2B. gas-r-saiK. ag^tx-cfini^jniE 
[0024116 fc^-r^jiiHissss i o zmm-rzm 

<4««12B. H7^-rS5B§*j*-C«JtT-SCi*s-C 

i ib. 07 (a) Ki^-rsiK:. mmmmtsy -t^a 

1 4<DK-ffi«:|@?g^6)&-5^)lJll 3jWBfifcS*i. ffe 
©JtB&c&nJJlffiMill 1 6*i0fi£$n-Cl,»-5 o SfrT. 40 

tvmmtwi Kom^mwiic. &mm 1 3©»ri#jg 

aB&ftlsfcft C07 (b) ] . K7*-;H 8ft©£Jg 
Jll 3(DRffiffiiJCC&-oS:£JSJi3 2*Bf&-?2> C07 
(c)). C©«>o££JIJ13 2B. £111113*11® 

-;U 1 8 ©£H8B 3 6 smNOTttttfltlMI 1 6 ©JP3 a 
gi^c-p7c<i:#mM«si>-?***?7-rs. Hit. ey*~ 
Jt> 1 8 <D2NfflS3 6 it* * ->HJJWJK: J: ,t . 



iute73 o*^rs c@7 (d) 3 . ft. c©jra 

JSftJfili^B. 04iC^"i|i&S^ 2©££i££i£<!:l5J8l 

[0 0 2 5] C©«it. t73O40«l/fct. 07 
(d) CCjjVSISCC. &M1 3±CC^J$Uft«14uy 

^ H^6U^^ 1 7 a«:Mt5. Hit. 

C©Ui>X h>K£-> 1 7 a£-?.X*ltLT£JlJl 1 3 

ccx j, ^> ^jjnx^s&u t73o itwm,micmffi? z 
mm<D&m>*z->2 2*mmL. 07 (e> k^-t* 

ffiKSl 2*»«T*. *©f&. ®]!&©Wa»«l 2 

i. -caw u ftHMinff-r*. *>*5Min 

Ktti Otti, MEE TK*it>"C. 22 0-3 

OOTItn 0~3 0 Kg/cm* i^T-SC C© 

fiDSfcflnEEK: i,t, m mamaxtm 1 6 *j«wt u xmm 

* <fc 5 itft 0 . «»©#&»« 1 2 #H#3 
ft. 06K^T^)1Ih1KS«1 0£SSE3fr5C£#-C# 

[0026] ^-©fg. ^730 *%m> zmv&mtim 

1*9UJ}|Ji3 4 fcigC'ffcUr««14'&M^Src». 1^73 0 
£B2gl^£-->2 2 <fcBMW«:m#L.r— WtSn?>„ 
a>*>S2fflMMBE©|£K:. fcTT3 0^fi£^^«?)-3 
^113 2«. «^14MoIM14^Bg>{P6figStT2 0 

cctkKu-c»utR3<i»(,»fc». £einsE&«&n o©j? 
m-?0-m\Ei'3mm 1 ojcfc^^r. ^ajs^jg^- 

. STJS©*(4SS 1 2 a ©TBKiBIS^ * - > 2 
2*^)S-r?>C<!:*5^T?*S„ C©TC*. 08«C^-T 

£Jl@8&g«l 0tcfci,>-r. 4j^J1K:#{4*« l 2 b* 
ffi^UTOS. C©*14SS1 2 bS^ffiSSl 2 a 
B. Mm<bttWJHI7 -f l 6 o±Bffif(cM^iaittWlll 

2 2*5Jf$fiS3n. £L-?BR^-(jr ->2 2/&iJgMK:sai-r 

§ tr^-^rtcc^fissnfcft-a 3 2 iigutt 

^DjMttffiHIJl 34i i>mm StltK7 3 0 n 

[0 027] C©fci?>. 08{C^f«l«C. ^{4*«12 
i*(4S«l 2 bi*SJl-r2>Ci«:J:or. m&&tii 

1 2©bfT3 0<t*P5Jl©#fiiSgl 2b©t730i 
StiCim, 1 2 ©±®fflj«:^^ 

3*a/cK^^->2 2 imffiSSl 2 b©T®WI{C» 
fiS3n/cBB^^->2 2<!:*lfT3 0. 3 0^UX 

nMmmmztzctifix-az. *^5#fiis«i 2b 
b. 07 twimicbxmhti. mm-rzf&ic. mamm 

1 2 ©K7 3 0 <b^fiSt*« 1 2 b ©bTT 3 0 t^WHS 
it-Scfc^K:, #&»ffil 2 b*iet9:-rs. HCc. #{4* 
« 1 2 b ©TM«C#14S« 1 2 a £«J1 U. 1 

2 b(C^L//cEi^^^->2 2 i#{4*«l 2 a(C^ 
^LfchrT3 0<t*^TSCi«:j:o-c. 08(c^r 



(8) 



13 



#s-C#S. COfllfC. i8KSt ^HHSgS&Kfc^T 
t*..B4ttNK 1 2 b©K730 tSBg^*->2 2£© 
«. 1 2 b *&t?fi&©*<iS« 12, 12 

a©K73 0, 3 0 tSM^nrt,^. frfr-S^BlHlSg 
SSI Oftfcl^T. &TB©#(iX« 1 2 aOTfflHK 
Jgj£3*ifci3gU>"£->2 2 «:». «A,/d*--;t^©^ 
>^y-Ff> (l^rrg-r) fcJ&fcl/Ti'HWBaftWf- 
i^-SCi^T^So SI-hB. *TB©&*IMK: 

^3tifci3»^5f^>{C». jSfi^SS (ISvtH*) io 

u>. i$tc. s i K^-r^ji@i§s« i o 

©*«*Bfti,»r. S±B, *TB©*SfKVJl/*--U5> 

[0028 ] H8&CSrr^Jl[agg»£l OB. 19&C^ 

HMftg«l 2. 12, 12 b, 12a*teg-£ 20 

l"CB, ?)SEE TfCfcliT, 2 2 0~3 0 0"C-C 

1 0~3 0 Kg/cm' £TSC <t*W£ C©fln?l&jnBE 

kjco-c. fmm&mmmi 6#iWbo-c&*ri4*M-r 
frsfirtWMEowtc . 12 © t*y 3 o ©s»mi4 

J»l>J^tt#f8iB 3 4.!:, m&Mfc 1 2 b©tf T 3 0©* 
H14$iDj§Itt#}JJf IS 34i ^SttfiK £> 6 ?<:«> . 
&mtL-cmw$tn:vT*Bi$.-c* 2>, HK. too* 
&JSB3 2. 3 2#*«^3SBtt«reB3 4**n/"C 30 

1 0?:Bif^J?$ itSCiW^S. CCt, 18&C^ 
T «fc 5 IC . 1 2 b ©TffiWcKSU"* * - > 2 2 

£ffi?j£7? m(4S«12. 12b©**SB-T 

^BlUSSSSl 0«:^RK-5I«|-f ft. il~i3K 
^-r£BIII88a«l OJCfcUTk. J£<i»«l 2. 12 
©-#&. ffi#<D*tiHHRl 2 &K»|fijfc£U t?T2 

o m±*w3mm-? 5 k. 12, 1 2 

[0029] ic^r, i8&c^-ffligB£ ur©#{5 
a«i2b s c t % < — ffi«(cjwraai*f * 

U#S£BIhISSS1£ 10*010 KmT. 1 1 0 {C 
^■r^)S@8S»«l 0(*, JRSMbttWIf? -f 1 4© 

K-itcMsnfcsSAii->2 2 ajjsiitc&m-r*^ 

^ 1 8 a #i§:W 6ti/c^(4S« 12a*, 
-JH8a *H-#«:iaiW"C*{fc«« 1 2 idSBl/fc&© 
-C$>-5>. C©JS8 J F-*-;H 8 alC«. ' 1tA,tZtf-n>2 4 
«TOi«R«l(l»T-*B»r S C £ #"C & * . ft. 0 1 0 50 



1 6 2 7 3 

14 

CC^-r#{4*S 1 2 a©TffifJ (W^*-* 18a*iH 
□ 3n"C«,»SBBPffi«) «, ffe©^{4»«£g«$ns 
c£#£ct,>fc«>, ^pJMtt^BDS 1 6«^S-C*S. 
[0 03 0] 

jas«*«t*-r £C £ fcft^©-C«fflt£©i«(,^JS@88 

i-oTff^-r-sciKj:-?-*:, trr©^Mffitafii ; &'5JS. 
^WK«4*B0IH«<D«*£8:«:J:*i«. f? 

aofc^Bi§i&s«£^K:ii«-r*. ao«nB#ojja 

[0 1 ] ##691fci&S£B@&S«©-W£^-r»rE0 

[12] *^(C^S^)BlllSS«©fl6©Wl*M-rWrffi 

[13] *SflB«cff*^Jl@B»«©fl&©«*w-r»rffir 

[14111 tC^T^fiiSS 1 2 OK&ft£««9i-3-« 
yt»©8fBSiWS-C*S. 

ess ] ffimjM*mw-?ztcti><Dmwi&wm-c$>z. 

[16] *#6HJtC^-5^JllilSSS«©ffe©0!l*^-r»rM 
l-C*So 

[i 7 ] 1 6 icm-rmam^ 1 2 ©s?jt*-s*iSHj-r ^ 

fc»©IKHIft9§ia"e**. 

[18] *»W«:«4*»HB»«©fl6©W*w"rKB 
l-cafe^ 0 

[19] ai)ija%ttii-r4fcat)©KniiM8H"c'**. 

[110] *^Bjic^S^B@SSS«©ffe©^*^-r»r 
Mlf*-5„ 
[^F#©SiHJ] 

I 0 ^B@SSS« 

I I mmtu 

12, 12 a, 12b 

1 3 &mm 

14 jftWfcttWjm^^^A 

16 mojw&mmm 

17 jsyettu^m 

1 8 hrr*-^ 

2 0.3 0 t7 

2 2 12^"^-> 

3 2 2t)o#^JlB 

3 4 gttf&IOTSSttttMBB 



(9) 



#Pi¥9 - 1 1 6 2 7 3 



mil 



[H2] 



22 18 20 



12 

12a 




10 

18 20 32 




14 
•16 

14 
16 

14 




22 18 20 22 



22 18 20 



[03] 



22 18 20 1 ? » ? ^ 



10 



M4 
16 

^14 



-'V 22 
18a 24 



2Q 22 2D 22 



14 
16 



12 



12a 



22 22 2D 22 



[04] 



C a ) 



15 



14 



16 



18 



13 



14 
16 



( c ) 



( e ) 



( f ) 



2 ° 13 



14 



16 




20 



22 



16 



12 



[06] 



[08] 




16 22 54 50 1 8 52 54 50 



50 22 32 54 22 52 .54 



1 



12 
12 
12b 
12a 




50 54 52 22 



54 52 22 50 



(10) 



<ftffl¥-9 ~ 1 1 6 2 7 3 



[HI7 ] 



[@9] 



15 ^ 11 



16 

13 ^ 



11 



52 



13 ^11 



18 36 

17a 32 



( d ) 



( e ) 



18 r 34 50 

22 ^ 52 



14 
16 

13 
14 

16 

14 



18 54 30 



[010] 



16 



, 10 



{ 




54 22 [ 24 
18a 



22 30 



52 



14 

16 



-i - > o-j r 34 ^32 50 



^r-u 12b 



14 
15 



14 




12a 



22 



52 



50 



(51) Int. CI. 6 

B 3 2 B 7/02 
15/08 



1 04 



F I 

B 3 2 B 7/02 
15/08 



1 0 4 



«?H¥9- 1 1 6 27 3 



[&*m»j] ftmmm 1 1 2 ©»5Sk «* sfitiE©*§iB 

[^tfB] ¥ffil3¥l 1^2H (2 00 1. 1 1. 2) 

4$H¥Q - 1 1 6 2 7 3 
[fcHB] ?E9¥5^2B ( 1 9 9 7. 5. 2) 

4>H^<2^S9 - 1 1 6 3 
[WHS*-*!] #H?8 - 1 6 2 6 8 8 
[BMMWWWK»7JK] 
H05K 3/46 



B32B 7/02 104 
15/08 

[F I ] 

H05K 3/46 Z 
B 
N 
S 
T 

B32B 7/02 104 
15/08 J 

[^ffiS] ¥)j£l 3*P2/16B (2 0 0 1. 2. 6) 
l&miE 1 ] 

M&m] mi 

im>m i ] bmu< » - txftfgfflwmm 
m<mm^y < juAK^j^ft/cfcryEc^o-cs^fts 
oKw&imm.m8s$mtfi&f& 3 tiitmmttucwf <=> 

frigiSft»gcpg* ^j ^pjMttaa§@ ic jiixmm 3 ft 

[f»^2 ] IBEI^- » - >#JEe£3 ftfc*I&te©j&@ 
Jbttffiflg? ^ JUAS, BWEllMgfbttttHffi? *A©&* 

tq&Es ttfciBBut » ->©p.a©jimfl$gaff . ot§5^ 
gftteff Jig? j ji/A tc^gg 3 ftfc tf r tcj: -eft 3 ft & 

-ffl 



S>»«Mbtt«l87 -f n-A©)tffi(c£llJl#ft5;a3ft. fffe 

gft^&s«© i &R\m®.&t. 
tm^w^ft/ctfT^-^rtcc. «®w^A0©#m 

ttMraStettHBtffttt 3 ft-CBS £ t7 tfffJjjfc 3 ft S 4 ft 

/ < * - > {c 3 ft 7cmat«« 4 #st m 3 ft . 

Slg«jg*ifffB«l-5I^tt«li)l{cJ:0M«3ftr^S 
C t Zft®. 4 T Jl 

[1*^393] B»'< » - >**?%5S3 ftfcjg&fe©^ 

tc?f^3ftfciBi^/N , »->tDr^<Dm^,6 i j^a^ mi&& 

gfbttMtffi? 4 ^AtC^fS3ftfceTtcJ:o-C»3ft^ 

f&Wh&WR? 4 *±<0>miC&MMim&Zti. fife 
©Jtffi{c^nJSEttfi*fliS**»fiS 3 ftrcSStmtcgW 
ftfctT*-;H*i(c, ^«*4A0©iimi4^^tt« 
B&6S3t»3ftr^^T*s0^3ft-ct,^4ft«: > MiB 

smmifi mi a tr y 4 s^-r safKos*" # - yimfc 



<&m¥-9-l 1 6 27 3 



K«RRstiwiiffl«R4*s. ma*f*-*©!igia* 

[l»#J»5] 13B j< » - >3WBJflt 3 J-tfc1g&te©&@ 

ccs?fi£g tifcBBix » - >©ra©«M»a**. atrial 

gMKfbttttUH? * ji/A<t>JtBlc£llll#J*a3 ft> flfj 
tilt. irs^Js»*sjSffi{cstH-rsfcrr*-;n^«:> Bf 

5£©J? 3 3 ttfc© *«*mA»>© 
B5IBi&1sHb14ifJ!i7 v ^A©^jRJB36SfrfBtT4^-r 

K%J$3ftfcBllU<»~>©m©»fitf»g#. OT§5^ 
gg-fbt£ffll?g7 -f ;UAteffa&3:ftfceyK:j:-c>T%:3*i& 

®MR{t&ttU87 ■* ;uA©>t®(c^M@*5^fS3n. fs 

©K-ffite&pJSteltiliiJf *sj&£3 tifcOfllttttfctttt 6 

mozmstc&f&stittib-ift&mmt* smiwwa*)©' 

JH**mfB^Tt«^-r*3fS©E®^'*->{C^fiSc3n 

fcm(4»«© i mumm&t . 

twee, «rtBj}ft«<bi4»iii7^;i/A%fiii-rsja^*- 

^JftftShr^Siftic. «riefiHF-*-^©JSn«:— 
3 *rct» snwea 6 iai&©^jnns§g«. 



c«*i 9 ] tmHmmm? < ^a*s. jsswbtt* y 

[IM&llO] BW/< » - >3W&a 8hfe»ft<OII> 

gfbtt«Mi7 ffi&mmimmmy 4)ik<d& 
g 3 ftfcBBu< » - >©^©m^^a^ , M§a 
»&BMfcttffllB7 j ;u Atcff^3 ftfcey tc J: oT^gn 

^«g{btt«»i7^;i/A©M-ffltc^R«*!^3n. ffe 

nfcty*-.o<rt&c > «*tmA*)©is«tt«iwa^4« 

©<t -r-s^jsnssss©^^. 
in#m 1 1 ] §e^^-»-> &bj& 3 nfc^fe©^ 

<?tc^3nfc§B^>'N-»->©rj©mMe<j^g^, naia 
Hi«{fcttWffi7 ^;i/A«:?giastiteKr«:j:orttsn 

^^{btt«ffi7^;UA©M-ffi«:^)R)l^fiSSn. ffe 
©K-ffi{c«lBimtt«JiiB*«0<S 3 6 

^©jis©©^^^)!]!*^^^^ frie^o^^ii 

B?IB^^bttttBi7 ^ ;UA©#)lB?rBafafcrT{c^T 

^©f^> a^ft©t«ia*{ass*ajabt:j)ni*aiE*)!* 
u . matt nisttwisjitc j: o -c#mfis«=&s»-r « 

{mm 1 2 ] &®{b148«i7 ^ ;UA<fc LT. MHRib 
^oj^tt* 'MS h %ffiffl-r SfS*^ 1 0 

Xitm^m 1 1 faig©^B@8SS«©$?jg^a. 



ftffl¥-9- 1 1 6 2 7 3 



iffi}E$tm.mm%] 0005 

[0 005] 

-/JbAfc, MfBj&mteitflg? ^A©&*tc7&Eg;*ft 

fcg^< » ->©ig©ii§wzgii#. msEMmitmffiffi 
va ;UAtcffaS3ftfcertc.£oTfrg*iSJ:5tc, a 

7<;i>A©#iBK£IiB*sj&£3ft. ffe©>tM«:iiBJM 

rt(C , igH*«4A 0 ©*«ffi»™t*ffi3W3E« 3 ft T 

*tMHE#SttlSft. mf§BHi&a*g©&* aM Kffrffltttt 

[*&*tiE3] 

[tilBtt&qiSS] 0 00 6 

[000 6 ] Sfc. MB«^»->^Bggft 

fcjgj&©j^llbjiMgg2 iikiJL KrtB^gfba^fli 

v a ;l/A©&*tcffaa3nfclBi^3->©Efl©^ff) 

jas ft. ffiooK-stc^ oj^ttttifli^* 1 ^ s titcmmw 
^{c^w^ftfctrr^-^rttc. ^m*tf4AD©ii^& 

^wrmttt»fll*^»Sft-Cfi£S bf7#J&£3 ft-COS £ 

tW g^Hg^mffB ^7 <b gSft-r S3f g<Pffi«U< » 

->tc»j«SftMlfiaHR©lftX»«tt«ti. *«<t 
14«J!i7 ^ ^ACDMtiic^lRJB^fiSSftfcJ&K****^ 

ffitt«fli*i^E«SftrfiR-5tfT*J^3ftS«bS(C. «r 
S&&JIB ©•& *iBtrtB t7i &&-f -5 iTg©I3i&' < * - 

>KjftdESftfcJH{i»«i*J8WiSft. #MfigMjjfr 

«Kl?nBtt«)ni»«: J:5^»Sftrw»*c 
•5>£BH!BS««-T?4>*S. 

[#8&§IE4 ] 

[ffliE*t*®B«] BJ*i« 

[ttjBMUHB*] 00 0 7 



[ffiIEfr&] 
[ffliErt^] 

[0 007] Hit. ##feHJ«. !BMl><»->iWBric3ft 

mmafi. a ji>Atcaaat3ftfcgr«: 

««c»tf6ftfcKT*-^rtK. *«tmA0©awtt 

M"5JMttffifli* 5 ^« 3 ftT(£& 7#0f£ 3 ftT t> -5 i 

- > cc$j$ § ft tcm&m&v 1 &x«imr& <t . wm t 
worn? a &j>.<DKffitiC&mm&j&&2titcmmm 
it. m®&mtmimy -f 

sm-r-5«fc^(c. miB#Jsig* i 3fs©iB^''^->«:^ 

Kiarwcawsft. gjyjaaHg<g wBBBigiBi>iw <c 
j:t>aai8ftrL>scj:fe'|g«4y&»wiiB«grfe 

[4N&SIIE5] 

iffiiEMMi.mmzi 0008 

[ffliE^S] 
[ffiJErt^f] 

[0008] *»*>4*^W«:^4^JBIlKS««:tei> 
r, tr©m^SCi«i ; S:'SJRfi t )lCffiTL»€.^IllHlKS 

sft. m<Dtmitt&^w&ffl%m&Bj8L2titcmmt& 
rttc. BFfs©Jistcff$)5S3ftfcs>o#^JiB<!:. mm* 

*4A 0 ©3»«ttJ»^IMf4«fliH 4 3 ft tTfiS 
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